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Statistical Sampling — 
A Useful Audit Tool 
by ROBERT Z. ROSTRON 
Principal, Honolulu Office 
Presented before the Hawaii Society of Certified 
Public Accountants, Honolulu—December 1968 
OUR EXAMINATION was made in accordance with generally accepted 
auditing standards, and accordingly included such tests of the ac-
counting records and such other auditing procedures as we considered 
necessary in the circumstances." This statement appears in the "scope" 
paragraph of the independent auditor's short-form report. The generally 
accepted auditing standards approved and adopted by the membership of 
the American Institute of Certified Public Accountants includes the third 
standard of field work, which reads: 
Sufficient competent evidential matter is to be obtained through 
inspection, observation, inquiries and confirmation to afford a reason-
able basis for an opinion regarding the financial statements under 
examination. 
Before the independent auditor signs a report containing this statement, 
he must have asked himself questions such as these: Did I do all the 
things necessary in the circumstances? Did I do enough work? D id I 
do too much work? Was the price testing of 1% (or whatever) of the 
inventory all that was necessary in the circumstances? 
If these are difficult questions to answer at the time the independent 
auditor signs a report, how much more difficult are they when asked 
several years later by counsel for the plaintiff in connection with a 
lawsuit! 
Several years ago it became apparent that better guides were needed 
to determine how much audit work is sufficient in the circumstances. Y o u 
may recall that the American Institute of Certified Public Accountants 
issued a case study on the Extent of Audit Samples. Eight accountants 
of different firms were given facts and figures about a hypothetical busi-
ness concern and were asked to suggest the extent of testing appropriate 
in the circumstances. The variations in the extent of testing considered 
appropriate in the circumstances by these eight accountants was signifi-
cant. Some of the results were as follows: 
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Test of payrolls relating to hours, rates, deductions and the l ike: 
The suggestions ranged from 30 per cent of one payroll to 100 per 
cent of two payrolls. 
Accounts received confirmation: The range was from 30% of 
accounts and 60% of value to 100%. 
Examination of sales invoices: The range was from 20% of 
one month to 100% of two months. 
Inventory test counts: The range was from 5% of value to 
60% of value. 
Inventory pricing: The range was from 10% of value to 50% 
of value. 
Cash transactions (check inspection and tracing to cash regis-
ter; footings; etc.) : The range was from 100% of one month to 
100% of three months. 
Over ten years ago I attended a meeting with about 100 seniors in our 
firm where we were asked similar questions, and the results were about 
the same as those experienced by the eight accountants of different firms 
used in the Institute's case study. It became obvious to our firm as well 
as to others in our profession that some guides were needed for audit 
judgment. 
Statistical sampling furnishes a means for calculating the degree of 
mathematical assurance provided by a sample selected by appropriate 
methods. This is certainly an advantage over conventional testing prac-
tices. The proper use of statistical sampling wil l provide the independent 
auditor with a basis for increased confidence that audit tests are adequate 
but not excessive, and for demonstrating this objectively to clients or 
others if necessary. 
M y comments today wil l relate to my experiences with the sampling 
plan developed by Haskins & Sells. Before I comment on some of the 
general concepts of this statistical sampling plan, I should like to tell you 
a little bit about the plan's history. 
HISTORY OF HASKINS & SELLS' SAMPLING PLAN 
In an effort to determine whether or not we might use sampling in 
our audit procedures, Kenneth Stringer, a partner in our Executive 
Office, undertook a general review of sampling literature. His original 
efforts indicated that the available techniques and methods did not solve 
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all our audit objectives. A t about this time, Professor F . F . Stephan, an 
authority on sampling from Princeton University, was retained as a 
consultant to work with M r . Stringer in additional research and study 
on this subject. As a result of their efforts, the Haskins & Sells sampling 
plan was developed and submitted to the firm for adoption. 
Before this plan was adopted by the firm as an official part of our 
auditing procedures, it was subjected to three separate reviews over a 
two-year period while we carried out a program of field testing by actual 
case application. These were: 
• A review by the firm's legal counsel 
• A concurring mathematical review by another recognized author-
ity on sampling, a Harvard statistician having no background in 
accounting or auditing 
• A review by a special firm committee comprising partners in 
charge of five different offices who had no special mathematical 
background 
The basic sampling plan has not been changed since it was adopted. 
There have been significant changes, however, in the application of the 
plan, and these changes have increased our efficiency in applying the plan 
to everyday audit situations. The firm's Auditape System was developed 
to apply our sampling plan to computer records. Multi-strata plans using 
simultaneous selection techniques have been developed, and subsampling 
has been introduced. Wi th these innovations the sample size and selection 
time have been reduced without any reduction in the statistical assurance 
provided by the plan. 
In the beginning, the use of statistical sampling was optional on each 
audit engagement. Now our revised Audit Program for Transactions 
ordinarily requires the use of the sampling plan on every engagement for 
which we express our opinion on the results of operations. I believe our 
experience with statistical sampling has increased our awareness of the 
audit purpose of the tests we perform, and this increased awareness is 
reflected in our revised Audit Program for Transactions. 
GENERAL STATISTICAL FEATURES OF SAMPLING PLAN 
In the design of a sampling plan, the objectives to be reached and 
the characteristics of the population must, of course, be taken into 
account. In audit sampling, there are two particular objectives and 
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characteristics that we should note. In the first place, the objective of an 
audit is to reach an opinion on financial statements, which are expressed 
in monetary amounts. The sampling plan should therefore provide an 
evaluation of samples in terms of monetary errors. Secondly, accounting 
populations characteristically contain few errors, and so the plan must 
provide for sampling for the "rare item." (This high degree of skewing 
in the proportion of errors also raises the question of whether the as-
sumption of normality implicit in estimation sampling is valid.) In its 
accommodation of these two points, our sampling plan is unique: It 
provides rigorous monetary evaluations of samples revealing few if any 
errors of audit interest. 
Samples are designed for specified "reliability levels" and "precision 
limits" and are evaluated in these terms after examination of the sample 
items. The reliability level expresses the mathematical probability or 
confidence that the sample estimate will be within the precision limit. 
The reliability level selected by the auditor relates to his evaluation of the 
potential effectiveness of internal control procedures. The more effective 
the procedures, the more reliance the auditor may place on the accounting 
records and therefore a lower mathematical reliability level may be 
acceptable to him. Precision limits are an expression of the maximum 
amount of errors that would be considered immaterial in relation to 
financial position and results of operations. 
Judgment by the auditor is a very important part of the sampling 
plan. The auditor must evaluate internal control and measure materiality 
on each audit engagement before he can proceed to designing the sample 
plans and selecting the items for examination. This provides us with a 
basis for assuring more-effective supervision of the extent of tests on 
each engagement. 
DESIGNING AND SELECTING SAMPLES 
The general steps required in designing a sample are: first, defining 
the population to be sampled; second, deciding what precision and relia-
bility are desired; and third, determining the related sampling intervals 
or rates to be used in selecting items for the sample. 
The statistical assurance derived from a sample is applicable only to 
the population from which selected. This means that generally the sample 
should be selected from all the transactions for the year or all the 
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receivable balances, inventory items, etc. Generally we have found that 
statistical sampling can be used for all audit tests. This does not mean 
that the statistical assurance will be affected by the examination of ques-
tionable or unusual items noted in our analytic review or other auditing 
procedures. 
A s stated earlier, precision must be measured by materiality. 
This requires judgment by the auditor. The precision limit to be used 
on a particular engagement should be approved by those responsible for 
the engagement. We have found that the use of prior years' financial 
statements and current-year projections are useful tools in determining 
the precision limit for the current year. 
Because our audit tests are complemented by analytic review and 
other auditing procedures and because few errors are found in most 
accounting data, we believe that lower reliability levels may be used in 
designing our sample plans for audit tests, particularly where we have 
determined that internal control is good. Judgment by the auditor is 
again required to evaluate internal control. A s stated earlier, a lower 
reliability level may be used in good internal control situations and a 
higher reliability level in situations where internal control is poor. 
Stratification, precision, and reliability determine the sampling inter-
vals or rates to be used in selecting items for the sample and therefore the 
sample size. The purpose of stratification is to improve sampling effi-
ciency without impairing statistical validity. Population items of smaller 
amounts can be sampled at lower rates than population items of higher 
amounts because we are primarily interested in the discovery of a mate-
rial amount of monetary errors. 
When the plan was first developed, we used only three stratums 
because we believed that the increase in selection time would exceed the 
saving related to the sampling efficiency of using more stratums. Through 
practical experience, we have developed numerous selection methods and 
techniques that have increased the number of stratums significantly with 
little or no increase in selecting time. W e now use 30, 40, 50, or more 
stratums while making only one pass through the population. 
A selection method was developed that provided for optimum stratifi-
cation and led to the development of the Auditape System. This method 
is called Cumulative Monetary Amounts. Using this method, selection 
is made at the same time the population is footed. Precision and reliability 
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determine the monetary interval, and selections are made as the cumula-
tive amounts exceed this interval. A random number table or some other 
method is used to determine the starting point so that each item in the 
population has an equal or otherwise known probability of being included 
in the sample. This is necessary for statistical validity. 
EVALUATION OF SAMPLE RESULTS 
The plan provides a means for evaluating the results in the event 
errors are found as a result of the examination of the sample items. This 
is another area where audit judgment plays a very important part. The 
sample results depend upon the recognition by the auditor of any errors 
included in the sample. If errors are not recognized by the auditor, the 
evaluation will not be valid. This is an auditing problem and not a 
sampling problem. This possibility is present in any selection method. 
CONCLUSION 
I believe the use of statistical sampling offers a practical means 
of determining that we did all that was necessary in the circumstances, 
and no more. This will furnish us with a sounder basis for stating that 
in our opinion the financial statements present fairly the financial position 
and results of operations. 
